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ABSTRACT L ■ 

PHOBI^ TO BE SOI^: *^^^*»2L2Stl S^S-SSpSS' 
SSSSncTSS tTSSt."Slli-X in the copper wiring. 

SOLuTIOH: This se^conductor d^ice has ^J™*"**!^ ^S^ing 
substrate IX, a recess 13 (for g^J e ; n %^ °?ecess 13 via a barrieJ layer 
film 9.2, a conductive layer if foriea in cne rec connected: to 

14 afad' a -cobalt. J^9f«?* *^fSfIhe conductive layer 15, and |at fche 
25. ttl-coverr^conSuct^eer* if at the opening side of the Irecess 

13. '■ i > 
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<54) \8m®&mi ij^t^gfe±t;*©isg*i* 

(57) 

[ wa^R i ■ awR 1 1 ±.m&2tifzsmm 1 2 1 , 

15k. SSS 1 5 flWKVOJ TJI 1 4 Iz&ffitl 1 1 
fct!HMW14^IIBPfllK:*J»t*»lMl 5*««t&3 
a> h * yyxf-v y >-tt)g| 1 6 1 twfc 



16 h * vy^r > u vast 
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> /*r > 'J >1#Hk fc £f#&k f **** 
MlflA' y TJft 15153^'^ h 9 V9XT V V VWtktX' 

ft. 

z. t zmmtwmm i Ea^wftia. 

[IS^fi4 ] S?f5D3i5{i|g 1 o?g®l k » 2 <o^«s 

tesBratumi ft is t , 

t & k 1 t>tCs ffriBiaa5rt(c»-rf«e^ l> 7«±sa«i i 

mtmtRmzmmt ft zi/^v v 9 >?xt> y >®§ts- 

ffMf&IfSk fc ft¥*fc*«*> 

ffiE'< y TJl<;)Bj4l4iH8Mt?J«M«tfflv^^x » }>x 
••/?-> yt: J: Sit fcftftfc tft!l*i| 5t2«<0¥gft 

imm 7 ] Mec«i;iMM$ *tft mizB&z 

[0001] 

h 9 y/xfy'J >«KML .fcSHWfcS-*- 



[0002] 

fit. ffi&L MHattfcf&ftCiktf-CSfttfVC. ffi»<0 
*±ffiiS, ^Sft(cJ:ftl9HSJ&^iM£&ftlftllll 

4*tHRflWr*ffifc LT, 9-?isyxmtffc<%liA 

O r x 7)1-9-7 > > Tot ^ fivgtfXix htlX \ > 
ft. Z<Q ; rj.7)l-9-7i'yl.UcDmmz&'>X. mss/k 
Tu*.x\m*<r>7)V S n«>AK*ia J: Offisx Mb 

[0003] 

[JHft^lHfcLidk-fiKIBl LfrLKtfh. ®U7 

( S i N ) Sr^-r »/7°l&t LtflSffl-f SsfiSl^ofc. 

v^3PW**±tTV»*. ®li3il< 9 h w?4 9U 
- is 3 ^Wtt* 1 ^ » t MW § € ft ftttS: # L T V ^ (c t, 

vavwmifi. m<r>mmmmtLxm^ . m 

[0004] 

[0005] *3fflH« i l i WftSSffU. «±tc©R£?ii 

pwc*j»tftmiEsnMi t*aw* ^^-^ h 9 >9xf 
yy> (cowp) mmtimit^^x-hh. 

[0006] ±X&m#&*Zlt* OJ<)Uh9 >9Xt 

y y y#M#* mmmx-'t y 7»=«njm-6 1 1 1 
y y«im , 10 1 mmx-mmfrmm® t * 0 1 

tt) * s #^^ft. 

[0007] ifc, «VflU/tU TJlk 3A>h?yy 

h %r&X'$> n X t s * y 71 b 3 a> h ^ >9Zt > 'J 

VHIB^±»l»C««Ji^aaW- 6 i k tc<r ft a 
^ n'/U h ^ y ? At v y >l^liitiJ* { ixt < < f £^X^ 

ft. -e<7)*gm. nv^h^^yxf >y ywBk^y7 
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y yjfclfc Ay 7lkK4 -?T . SW*WflTJR«Sfi 

S'^Jfcnfc t> PJ5ih $ it S <9T**l<3lWfca < B!uL S til> . 
[0008] *««^NWMgB«ljJi*4£tt, fflSLh 

rtfflfc k kKifrfe*g«M^Ay rl&tfMU t£A 
•J 7«£;ft-LT MlBMSrffi^atf J: o £flriBte**J«* 
ffiteSTO^ffM-fSlSk , B5ieiaa5(*I(CH>)IB#«Jl 

J: o iciraiiiifci**"*"* 1 1 i> t, friecaas 
rtcsmiiiie; < y 7i±»»**« neawiWHi t mum 
guilt k coiaic* hxo izmmmmmmmw* y r 

[0009] Lt^mwm.^m&-Hmx-i l ±. En^t 
at; < <> rm±.>Q^mmmmm t wmmtwmz* 

h 4 3 t:tt»K*iBW»*y 71 L , *0&m%M 

wrc> < 'j r Jitserr s kkt fc:m»<oBip«t *j<t 
iwisawwcaa-r* h ? y^x^y y >• 
wmzim&hz t*^. a^h^^/wj y* 
■»i#«WB»-c^N*y TJitasi-re k 1 t><c*tio 

<r>mmmmbWz< vtfrtfx S^xu?bn7 
-f/U->- 3 y»14 (flGKtt) 

tooio] mmzn-r^j rm±mmm 

mm k WWUtttrMliZt: & 4 d CttfcKSWV* y 

rfl s t»i , i»»a y 7i*>Bfc**ffi* jbi< * 
sit § . y , mnmammtzBtfLZ*. 

£^izm;-t&tzMz*-J < &.'v J f-y'?&¥i~>X^ 

Wi*«»tfc«6fc, tWHWr^'J 7lC»«f 
&4:>£ffM3ii&. .I«D4a£, aA^^>nf 

y 'j >isi//#s«fflJi5-c^ y 7i k »sw § z t a> 
»u . ^miii' * y 7 a k n y \> h ? y /xf y y >tm 

ftmm<rmmz&.m-?> -it**)* h * y/ 
xtv y >mtmm±mt3£u ! mmn±.mx'mm 
itait *> 1 y . a * yfxf-y y yw. 

mmWtilzKKZZ. tcr>&^ 3>iilY?y-7XT 
y »J y WlkAy 7Jlk«»»Jfc!lllt44«)'C. 3 
Art, h ? yfxry 'J yWMt'VJ 71k ^ . « 
«J»//#IT-JBj^$ ixt v >T t ^<Offi«Jc* 5 l%ib § k k 



[00 11] 

[ o o 1 2 ] ii i izyjktx o izmm 1 1 uzmmWk 1 

(7)^^l 2^ii«1H6»it. ^JLH»«aR^*ffl^4 

±aiwaRj 2fc««i.{faiiafcWKifi 

I 3<0rtMttt, Witf^y7ll 4Sr^L-CSWll 
5^*wa*tLTV^. JJBX'J 711414, ^i<4^ 

t>L<ttm$±-eBi$.2iix^z>. z.<m%m\5<?>w 

mX'lil* 'J 71 1 4 <0±flJ|ft:«JM-i k k i, (cPW 

1 3 c7)^arao^ma 1 5 ^s«?wt«s^s 4 a 1 3 
A/Ph^y^x-fyyv (cowp) ami 6*y&£$ 

ilT^S. t***>, llll 50ffl#?3'<rt<h*>' 
/^r^yytSIKl 6k^*y7ll4k* s ^L,t, 3 
^y^f y'J y«i 1 6 k^y 71 1 4 kT"# 
311 5#fi£SivCV»*. 

[0013] mmiTii. 1 3 tiT««Lfc 

fflSSl 314, K»i:i»kSrtS«W-477^!Wafi 

maxi/z mimtzMigLiiit&mmu>>t>%& i><nx- 

J>->tt4^. 

[0014] ±iz*m&ms.xn. ^^>v h 9 

k k ifcOfflB l 3<0BBP«fc:i3ft4*ll 1 5 £ 

A-y 7i*«»«t*^rt* a/^ h ^ y/xfv »j y 
y yisK i eitmt <r>^mx'm<r>mmm.m^t * y 

t<V^J6, Snxl/^hnV-f/Wyayitt (ft 
JPMtt) *<»4>#i*. 

[00 15] tit. Hill 5{4A'yri I4ka^ 
h^y/xryy >MISl 6 fc-Cfc*S*ifc#!Bi:&-> 
T*»4atft, H^ll 541K)±d!MlttS*i J H-V»tt 
ftT'ffMS ii£%&T'& o T i> , Ay Til 4k3A;L- 
h 9V7X=ry y ytttli 1 6 k "C, Ml 1 5 

yyttaii 6u«iii 5 _h®*i it^rasB^) JiaJWc^E 

nm\ 5\,zWi-$hz\uz%h<F>x\ a^n-hfyfx 

r> y yaffil 1 6 {4«***it < < &^>t^£ . 

ft. 3y\*^h^y^ryy yaffil 1 6kA*yrii4 

t<mW)^m^j:h<r)X\ 3y\>h^y^xryy 
y^ffill 6fcA'y7!l4k£4->T, mX'BtfLZtiX 

II 50i8tta J l}6il:Sft!>. 

[ 0 0 1 6 ] «fc. *%^^¥f^lSfi0i8Ji*Sfc^ 
6 3ytOT«»& , a 2 <OWaiSBmHB!t: 4 o T Wffit 
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[ o o 1 7 ] m2<r> ( i ) (w^-ri o iz. a$ 

-?) ±.izm^ixfcmi^mmm3 nzmiamsam 

ikcnm l C7)ffi^ 3 2 y 7Jf 3 2 b LTffM^fL 

■c v , .Lien i 3 1 ±fci±ss i wieii 3 2 * 

t«R 3 4 Wj&S fit v . ±a&8t0j jLB 3 3 liHR 

xi>x^\ z ^z%2.omm?> 4±_iz\m3<?>&®m 

3 5tfB&LZtiX^h. »3<0ttM«3 5fc«IH»3 6 

<7>&m& *)m2comms a srjtai/os i*>b»3 2 

(3if-Sttit?L3 7#Bj£2*VO^ . 
[0018] mm&<n&&M3 6tjJ:tmi3 7*) 

4 IIS, fyUtfStt?y^XTy?ffMS*VO^. § 

r^4 l S»:liWilfx^7 * U 

\mmm^xm>—vM4 2^m^tix\^. m 
mrx^fhitm. mmx'ii. mmm. mssi 

•y*$rtr->fc«y-F«4 2«rwU:. 

[0019] act. 02« ( 2 ) ts«+ idt, mmm 

*v*&friZk£Z*). «3 6tiJ:^«S8BL3 7felH 
HiilM4 3T8*>&tr. *<0RL !f53<OJ&$J« 

3 5.J:C)/\''JT14 1 ±.iZl>m*ty%t>WtM4 3tf* 

HH'Cli«S'-FJi4 2i#*l4 3 

•cii, v^mmmA imtwmtzhhx oiz 
*v*$itt-&]mix. mniprnwRx v^mzw&L 

iJfcC; J: otff 3 o 

[002 0 ] {Jet, M2<r> ( 3 ) f2j%?J;3K:, -hieSQt 

4 3eoMBiHa^)tt*tffi-f. 

[002 1 ] 02« (4) C5cfJ:3fc, SWBf 

mmmixtm® (%3<vimm3 s ) ftosomi 

4 3 * Mt£ L . m 3 6 i t^SSBSL 3 7 OrtgEco^tc^ 
[00 2 2] flfcvt, m2<r> (5) fc*1-J: o fc, mt 
^^x-yhx-yf-y^tiOl^fe-rs. t=5:t>*>, S$£ 
^HL:5'>7'Xr>7j»^2.^'yTl4 1 

*t *> , ant 9 >• /xt>^x y f-y mmwzmn 
%±iz mit &m±. * hw$.m-> <x ••/ * 



at* 4. m3f>ommz*t4 1^17^/ 

jjt^t, A 'J 71 4 1 ^±Jg4 1 t*WJf 4 3c7)^ffl 
4 3 s J: 0 ttt<JBftS#t*. *<oa, fflKSraK**- 

[0023] EI20 ( 6 ) tc^-tJ: -5 fc, »UK 

h ^ y/x-fy y y ( c o w p ) w&a a tanwnzB 

^4 3^fflS-/N*5x'7AtJ: , 3»SLTi3<. 

■fzmi. c oWPgMMt L^Se«^ J: ' 

h, ±Mim.it9>yx : r>1rt>tt:&V)rmA l<?)x-y 
f-y/T^L-^-f Hx-yf-yrtcJ:l)S*e4 3* 

fflO^ffiii, Z\<F>3)<.)VY9>7AT>VyWkAA\,Z 
[0024] ±IBSat<o»«'CK<HLfc*W<0"5^, ^' 

u r» 4 1 figft^ y ^rytcn ^its t £?)-e{i^ 

[0025] Mtll S3 6 fc«fta4#lfc«A» 
^>^&#€®4 3l:aA7^^ynfy'J y»4 4 

b ^ yyxf-y y y^KT-tt^^ J: 3 =5rS 

[0026] ±ie^#HE<o£}}i:frS-cii. gpsb 
( ») 3 6 rttawv<y ri4 1 ±.fmtwwiA 3m 
wtm3 6m&tmiz%h±oizm3(Qfflm35$t 

y TB4 1 tz&m-z tti>izM3 ecnmnmizmz 
mmMA 3 immizmmt&zix/i- h 9 v/xt> y 

y$m4AZBf$£tZZbfrt,. 3A;^^y^xfy 

y y^ii4 4 tt«iff4 3«i^-c^'y r«4 1 t««w 

« fc t fcfc»3 6«U0Ht*Jtt*»Wi4 3 SrSJKW 

ryyyiwi4 4{i, mtmmx'm<r>m.immmk 

fctOfcK^fc^ *«JH4 3T«lSSn&SttliiSv» 

4. 

[ 0 0 2 7 ] Mt*t*^fflV*^X7 hx-y 

■f-y^tJ: ot. W3f)ttlB»3 5±<v«yrJ14 1* 
Hf*l/C^6. -twiR. »3««IMl3 5*iiiwAi;r 

mmmx-hz. -e^ism. i83 6rtts-tAyrs4 
1 ±i»i . ^^fl 4 3 mm t m 3 6 mtt nmz% 



t. 
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4. ^ixm^mmm^fix^h^rmA 1 
ii. *<r>±mmwa4 immx o m3 6<nmmz 

wj tma i i wmzixi. a 

K. h^y^Xr>"J >««4 4*WB4 311 
m^\)TM4 1 iJg|f-f4<ri*^ «OT4 3ttA 
y 714 1 1 a> w h ? y/x-fy 'J y$)Bt4 4 1 tcJ; 

m®4 wmmzim-f&atxK). vrtohfyrx 

■TV) VRK4 4 (iS«a4 3±ffifcJ:VifflfflW±SIBl 
T'<S1H4 3 lz®%t 4 c 3 a'/I- h * >'^'X 

r >• 'J >'«K4 4 < < &4 . *<olS». 3 a' 

n. I- * >-/xt> 'J yjftlU 4 t><0TM4 l 
AtSIBBti-SfOT. 3 a> h ? y/xfv y y»K4 

Aiwrm* i ttj;->r. g®i4 3<m<wmtf 

[ o o 2 a ] 

M&WJ Tll:«fJ 1 1 fc KSWBWGia&OBin 

k&nwt- , xu ? hov-f 7v— is a yiBtt^ilfift-f- 
«Ii:*«tr*4. »«JB{±A'J7St3AVUh^ 
yfXTy y >imbv&&2titzVMb%'>x»llz 
^ffiHSr aij rJffc 3^/u h ? y^xfy y yaw 

a'/U h ? > ^'Xf >• U y W<i^««±Sfe i t5M®c7) 
Jt30B-CWBK8Srf4 - h 3A> I- ? 
y/;.r> y yfeHtiM^JUcK < &oTia4 . JU±o 



[0029] *m<r>*mmm(7)mm>mz xtix* 
mmmt'vj Tia±mmwBmmb wmmb 
<r)fo\z%&io\,zmTmimith<r>x\ -ewf^?)3 
a> b ? v?xt> y v*K£JBJ**4:i:8-ctt, 3 a 
* h * y^xry y SHHMWt^'J 7Jf K 

k}b«t , #4. *«ofc». mwatmi>i<tem&&x' 
M&ZtvtitifeThiX t . 3A/u ^ ? y/xfyj y 

4. 3A/t,b^yrxryyy^$-A'iJTSk' 
■WWM* fa*f"4tt«Wftfit4 - 1 *»T # 4<^T% 

mnmi'wrmb^rtivvfyy^TV) ymmbx- 
%&izwmixQmi-hzbtfx£?>. u»«.» 3A> 

h ? y/xt y y y«IK(i2i®l±fflfc £i/mm<r>±& 

wx-mmmizmmi- 4 =t a c»«s*i4*>?. 3 aa> b 
cozbfrb, mwaz&mL<ity77b Lx&f&L 

4. aM h^y/Xf^Ji^aUt 
tctt««m«*^IS5rfi!cM-r4rk* I T-#4^. £ 

[HiBW(B#=0r3fiB] 

ran *»BB<o^«^tffi4iitt^»ii*s?t« 

B&ffi«|)TffliaT'J)4, 

[02] *^<0¥lS^ja«0Si&*ffiK:«4^li^ 
ffiSr^-rS)tI^lfrffi0'C'J)4 . 

11 12-ttWR, 1 3-C3SS (») . 14- 

AU7B. 15-*WML 1 6-3A;Uh^ yyxf-y 

yy«is 



[Hi] 
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